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57 ABSTRACT 

A process for the preparation of a substituted acetic 
acid of the Formula (2): 

fooh 
2-y--y-z 

H 

Formula 2 

wherein 
-X-Z is an optionally substituted aromatic or 

heteroaromatic optionally substituted amino radi 
cal; by reacting a compound of the Formula (7): 
Z-Y-H Formula 7 

with glyoxylic acid. The compounds of Formula (2) are 
useful as intermediates in the preparation of polycyclic 
dyes. 

1 Claim, No Drawings 

  



1. 

PROCESS FOR THE PREPARATION OF 
SUBSTITUTED ACETIC ACDS 

This is a division of application Ser. No. 07/817,615, 
filed, Jan. 7, 1992 now U.S. Pat. No. 5,189,181. 
This specification describes an invention relating to a 

process for the preparation of certain polycyclic dyes. 
According to the present invention there is provided a 
process for the preparation of a polycyclic dye of the 
Formula (1): 

Formula 1 

by reacting a substituted acetic acid of the Formula (2): 

OOH Formula 2 

z-Y--Y-z 
H 

with a compound of the Formula (3): 

OH Formula 3 

X1 

()--Cl 
O o1 

and oxidation of the intermediate leuco compound to 
dehydrogenate the peripheral heterocyclic rings 
wherein 
Y is an optionally substituted aromatic or heteroaro 

matic radical; 
Ring A is unsubstituted or is substituted by from one 

to five groups; Z is -NRR2; 
R1 and R2 are each independently H or are indepen 

dently selected from optionally substituted alkyl, 
alkenyl, cycloalkyl, aralkyl, aryl and heteroaryl; or 

R1 and R2 together with the nitrogen atom to which 
they are attached form a heterocyclic ring; or 

R1 and R2 each independently together with the ni 
trogen to which they are attached and the adjacent 
carbon atom of Ring B form a heterocyclic ring; 
and 

XI and X2 are each independently selected from H, 
halogen, optionally substituted alkyl, optionally 
substituted aryl, optionally substituted heteroaryl, 
cyano, carbamoyl, sulphamoyl, carboxylic acid 
and carboxylic acid ester. 

The optionally substituted aromatic or heteroaro 
matic radical represented by Y is preferably selected 
from phenyl, pyridyl, naphthyl, thienyl, thiazolyl, iso 
thiazolyl, benzothiazolyl, benzoisothiazolyl, imidazolyl, 
benzimidazolyl, indolyl, pyrazolyl, pyrimidyl and benz 
oxazolyl each of which may be substituted or unsubsti 
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2 
tuted. It is preferred that the optionally substituted 
aromatic or heteroaromatic radical represented by Y is 
a radical of the Formula (4): 

(...) Formula 4 

or a radical of the Formula (5): 

Formula 5 

/ \ 
F. N. 

or a radical of the Formula (6): 

Formula 6 A dy 
S 

wherein 
Ring B is unsubstituted or is substituted by from one 

to four further groups; 
Ring C is unsubstituted or is substituted by from one 

to three further groups; 
Ring D is unsubstituted or is substituted by one or 
two further groups. 

The alkyl groups represented by R1, R2, X1 and X2 
are preferably straight or branched chain C1-10-alkyl, 
more preferably C1-6-alkyl and especially C1-4-alkyl. 
The alkenyl groups represented by R and R2 are 

preferably C2-10-alkenyl and more preferably C3-4-alke 
nyl especially alkyl. 
The cycloalkyl groups represented by R and R2 are 

preferably C4-8-cycloalkyl and more preferably cyclo 
hexyl. 
The aralkyl groups represented by R1 and R2 are 

preferably phenyl-C1-4-alkyl, for example, benzyl or 
phenylethyl. 
The aryl groups represented by R, R2, X1 and X2 are 

preferably phenyl or naphthyl. 
The heteroaryl groups represented by R, R2, X and 

X2 are preferably pyridyl or thienyl. 
The halogen groups represented by X and X2 are 

preferably fluoro, chloro and bromo. 
The carbamoyl and sulphamoyl groups represented 

by Xi and X2 are preferably of the formula 
-CONLL2 or -SO NLL2 wherein L1 and L2 are 
each independently -H, C1-4-alkyl, substituted C1-4- 
alkyl or aryl, preferably phenyl or substituted phenyl. 
The carboxylic ester groups represented by X and 

X2 are preferably of the formula -COOL3 wherein L3 
is C1-4-alkyl, substituted C1-4-alkyl, or aryl, preferably 
phenyl or substituted phenyl. 
Where the groups R1 and R2 together with the nitro 

gen to which they are attached form a heterocyclic ring 
this is preferably alicyclic for example piperidino or 
morpholino. 
Where the groups R1 and R2 each independently 

together with the nitrogen to which they are attached 
and the adjacent carbon atom of the ring form a hetero 
cyclic ring this is preferably alicyclic. Where one of R 
and R2 are involved thus together with Ring B form a 
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tetrohydroquinolino nucleus. Where R1 and R2 are both 
involved a julolidino group is formed. 
Where the groups R, R2, X1 and X2 are optionally 

substituted examples of preferred substituents are C-4- 
alkyl, C2-4-alkenyl, C1-4-alkoxy, C-4-alkoxy-C1-4- 
alkoxy, C1-4-alkylcarbonyl, C1-4-alkoxycarbonyl, C1-4- 
alkoxy, C1-4-alkxycarbonyl, C1-4-alkylcarbonyloxy, 
C1-4-alkoxycarbonyloxy, C1-4-alkoxy-C1-4-alkoxycar 
bonyloxy, C1-4-alkoxycarbonyl-C-4-alkoxy, C1-4- 
alkoxy-C1-4-alkoxycarbonyl-C1-4-alkoxy, C1-4-alkyl 
carbonyloxy-C1-4-alkoxy, cyano-C1-4-alkoxy, hydroxy 
C1-4-alkoxy, C1-4-alkylthio, phenylthio, CA-8- 
cyclohexyl nitro, halogen, especially fluoro, chloro or 
bromo, phenyl, diphenyl, hydroxy, cyano, amino, C1-4- 
alkylamino, diC1-4-alkyl)amino. 
Any of the substituents described above for R, R2, 

X and X2 are suitable substituents for any of the Rings 
A, B, C and D. Ring A may also be substituted by the 
group Z defined above. 

It is preferred that when Ring A is substituted by 
from 1-3 substituents that these occupy the 3-, 4- or 5 
positions on Ring A; it is especially preferred that when 
Ring A is substituted by 1 or 2 substituents that these 
occupy the 4-position or the 3- and 4-positions. 

It is preferred that Ring A is unsubstituted or is substi 
tuted by -NRR, C1-4-alkyl C1-4-alkoxy, halo and 
C1-4-alkoxycarbonyl-C1-4-alkoxy-C1-4-alkoxy groups, 
where R and R2 are as hereinbefore defined. 

It is preferred that apart from the group NRR2Ring 
B is unsubstituted or is substituted by 1 or 2 groups in 
the 3- or the 3- and 5-positions (i.e., ortho to the group 
NRR2) and preferred substituents are C1-4-alkyl C1-4- 
alkoxy and halo especially methyl, ethyl, isopropyl, 
methoxy, ethoxy and chloro. 

It is preferred that Xi and X2 are both hydrogen. 
It is preferred that Y is a phenylene group either 

unsubstituted or substituted by one or two methyl 
groups, or one or two ethyl groups, or one methyl and 
one ethyl group; it is preferred that these substituents 
are ortho to the group Z. It is preferred that the group 
Z is -NH2 or -NHC2H5. 
A preferred sub-group of dyes of Formula (1) is of 

Formula (8): 

Formula 8 

wherein: 
Ring A is substituted by from 1 to 3 substituents se 

lected from C1-4-alkyl, C1-4-alkoxy, halo, hydroxy 
and -NR1R2; 

Ring B is a phenylene group which is unsubstituted or 
substituted by from 1 to 2 substituents selected 
from C1-4-alkyl, C-4-alkoxy and halogen; 

R and R2 are each independently H or C1-4-alkyl; 
and 

X1 and X2 are H. 
The present process maybe carried out by heating the 

reactants in a melt but preferably in a liquid medium and 
with a boiling point above 80 C. and especially from 
80 C. to 210 C. especially in an organic liquid such as 
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4. 
1,2-dichlorobenzene, 1,2,4-trichlorobenzene, methoxy 
benzene, xylene, chlorobenzene or 1,3,5-trimethylben 
zene. The present process may optionally be carried out 
in the presence of an acid catalyst. Suitable acid cata 
lysts include acetic, sulphuric, phosphoric and p-tol 
uene sulphonic acids. 
The present process is preferably carried out at a 

temperature from 80 C. to 210 C., especially at a tem 
perature from 130° C. to 180° C. Where an organic 
liquid is used as the liquid medium the reaction is conve 
niently carried out under reflux. The reaction may op 
tionally be carried out in an autoclave, preferably at 
pressures from 1 to 30 bar and more preferably from 1 
to 15 bar. 
The reaction is continued until all the starting materi 

als are consumed which can take up to 100 hours. 
The oxidation of the intermediate leuco compound is 

achieved by use of any convenient oxidising agent for 
dehydrogenating a carbon-carbon single bond such as 
chloranil, benzoquinone, hydrogen peroxide or alkali 
metal, preferably sodium and potassium, perborates, 
percarbonates or persulphates. The oxidation step is 
preferably carried out at a temperature from 30° C. to 
150° C., and more preferably at a temperature from 75 
C. to 125 C. 
When the reaction is essentially complete, preferably 

when substantially all the starting materials are con 
Sumed, the product may be isolated by any convenient 
means such as filtration. The product may be purified 
by any convenient means, for example, by washing with 
solvents, crystallisation or column chromatography 
According to a further feature of the invention there 

is provided a process for the preparation of a substituted 
acetic acid of the Formula (2): 

COOH Formula 2 

wherein Y and Z are as hereinbefore defined; by react 
ing a compound of the Formula (7): 

2-Y-H Formula 7 

with glyoxylic acid. 
This reaction is conveniently carried out in a liquid 

medium preferably in an organic solvent such as metha 
nol, ethanol. 
The reaction is preferably carried out at a tempera 

ture from -10° C. to 50 C., more preferably at a tem 
perature from 15° C. to 25 C. 
The reaction is continued until all starting materials 

are consumed which can take up to 30 hours. The prod 
uct may be isolated by any convenient means such as 
filtration. The product may be purified by any conve 
nient means for example by washing with water, wash 
ing with solvent or crystallisation. 
According to a further feature of the present inven 

tion there is provided a compound of the Formula (2) 
wherein Y and Z are as hereinbefore defined. 
Compounds of the Formula (3) may be conveniently 

prepared by reaction of a dihydroxybenzene with a 
mandelic acid derivative. EP 0033583 describes such a 
preparation in detail. 
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The invention is further illustrated by the following 
examples in which all parts are by weight: 

EXAMPLE 1. 

A mixture of 6-ethyl-2-methylaniline (30.0 parts) and 
methanol (100 parts) was stirred at ambient tempera 
ture. Glyoxylic acid 50% w/v (16.5 parts) was added 
and the mixture was stirred for 24 hours at ambient 
temperature. The precipitated product was isolated by 
filtration, washed with methanol (20 parts) and dried to 
yield di(4-amino-5-ethyl-3-methylphenyl)acetic acid 
(31.0 parts). 

EXAMPLE 2 

A mixture of 5-hydroxy-2-oxo-3-phenyl-2,3-dihy 
drobenzofuran (3.5 parts), di(4-amino-5-ethyl-3-methyl 
phenyl)acetic acid (5.0 parts) and 1,2-dichlorobenzene 
(50 parts) was stirred under reflux, under a stream of 
nitrogen for 48 hours. After cooling to 100 C., chlor 
anil (1.8 parts) was added and the mixture was allowed 
to stir and cool to ambient temperature. Petroleum 
ether (30 parts) was added, the mixture was stirred for 
1 hour and the product was isolated by filtration. Purifi 
cation was achieved by slurring in methanol (25 parts), 
followed by filtration to yield 3-phenyl-7-(4-amino-5- 
ethyl-3-methylphenyl)-2,6-dihydrobenzo.1:2-b, 4:5-b- 
difuran. Anax=582 nm (Dichloromethane). 

EXAMPLE 3 

A mixture of glyoxylic acid 50% w/v (3.05 parts), 
water (20 parts) and methanol (10 parts) was stirred at 
ambient temperature. 2-ethylaniline (5.0 parts) was 
added and the mixture was stirred under reflux for 2 
hours. After cooling to ambient temperature, the prod 
uct was isolated by filtration, washed with a little water 
(50 parts) and dried to yield di(4-amino-3-ethylphenyl 
)acetic acid (5.5 parts). 

EXAMPLE 4 

A mixture of 5-hydroxy-2-oxo-3-phenyl-2,3-dihy 
drobenzofuran (3.8 parts), di(4-amino-3-ethylphenyl)a- 
cetic acid (5.0 parts) and 1,2-dichlorobenzene (30 parts) 
was stirred under reflux, under a stream of nitrogen for 
96 hours. After cooling to 100 C., chloranil (1.5 parts) 
was added and the mixture was allowed to stir and cool 
to ambient temperature. Petroleum ether (30 parts) was 
added, the mixture was stirred for 1 hour and the prod 
uct was isolated by filtration. Purification was achieved 
by column chromatography to yield 3-phenyl-7-(4- 
amino-3-ethylphenyl)-2,6-dihydrobenzo.1:2-b, 4:5-b'l- 
difuran. Amax=568 nm (Chloroform). 

EXAMPLE 5 

A mixture of N-ethyl-2-methylaniline (10.0 parts) and 
methanol (30 parts) was stirred at ambient temperature. 
Glyoxylic acid 50% w/v (5.5 parts) was added and the 
mixture was stirred under reflux for 4 hours. After cool 
ing in an ice bath the precipitated product was isolated 
by filtration, washed with methanol (20 parts) and dried 
to yield di(4-N-ethylamino-3-methylphenyl)-acetic acid 
(5.90 parts). 

EXAMPLE 6 

A mixture of 5-hydroxy-2-oxo-3-phenyl-2,3-dihy 
drobenzofuran (1.4 parts), di(4-N-ethylamino-3-methyl 
phenyl)acetic acid (2.0 parts), 1,2-dichlorobenzene (20 
parts) and dodecylbenzene sulphonic acid (0.53 parts) 
was stirred under reflux, under a stream of nitrogen for 
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6 
22 hours. After cooling to ambient temperature, chlor 
anil (1.5 parts) was added and the mixture was heated to 
80 C. for 5 minutes. The mixture was cooled to ambient 
temperature, methanol (50 parts) was added and the 
mixture stirred at this temperature for 2 hours. The 
product was isolated by filtration to yield 3-phenyl-7-(4- 
N-ethylamino-3-methylphenyl)-2,6-dioxo-2,6-dihy 
drobenzo(1:2-b, 4:5-b-difuran. Amax=620 nm (Dichlo 
romethane). 

EXAMPLE 7 

A mixture of 2-methyl-6-tertiary butylaniline (10.0 
parts), methanol (40.0 parts), and glyoxylic acid 50% 
w/v (4.54 parts) was stirred at ambient temperature for 
44 hours. The precipitated product was isolated by 
filtration, washed with methanol (20 parts) and dried to 
yield di(4-amino-5-methyl-3-tertiarybutyl)acetic acid 
(6.9 parts). 

EXAMPLE 8 

A mixture of 5-hydroxy-2-oxo-3-phenyl-2,3-dihy 
drobenzofuran (3.79 parts), di(4-amino-5-methyl-3-ter 
tiarybutylphenyl)acetic acid (6.4 parts) and 1,2- 
dichlorobenzene (60 parts) was stirred under reflux, 
under a stream of nitrogen for 24 hours. After cooling 
to 40 C., methanol (100 parts) was added, followed by 
chloranil (0.82 parts), and the mixture was stirred at 60 
C. for 20 minutes. The mixture was allowed to stir and 
cool to room temperature. The product was isolated by 
filtration, washed twice with methanol (40 parts) and 
dried to yield 3-phenyl-7-(4-amino-5-methyl-3-ter 
tiarybutylphenyl)-2,6-dioxo-2,6-dihydrobenzo(1:2-b, 
4:5-b-difuran. Amax=590 nm (Dichloromethane). 

EXAMPLE 9 

A mixture of 2,6-dimethylaniline (40 parts) and meth 
anol (150 parts) was stirred at ambient temperature. 
Glyoxylic acid 50% w/v (24.5 parts) was added and the 
mixture was stirred for 24 hours at ambient tempera 
ture. The precipitated product was isolated by filtra 
tion, washed with methanol (30 parts) and dried to yield 
di(4-amino-3,5-dimethylphenyl)acetic acid (44.3 parts). 

EXAMPLE 10 

A mixture of 5-hydroxy-2-oxo-3-phenyl-2,3-dihy 
drobenzofuran (14.2 parts), di(4-amino-3,5-dimethyl 
phenyl)acetic acid (17.97 parts) and 1,2-dichloroben 
zene (150 parts) was stirred under reflux, under a stream 
of nitrogen for 24 hours. After cooling to 50° C., chlor 
anil (2.7 parts) was added, followed by methanol (200 
parts). The mixture was stirred at 50 C. for 30 minutes, 
and then allowed to stir and cool to ambient tempera 
ture. The product was isolated by filtration. Purification 
was achieved by recrystallisation from ethyl acetate 
(250 parts) to yield 3-phenyl-7-(4-amino-3,5-dimethyl 
phenyl)-2,6-dioxo-2,6-dihydrobenzo(1:2-b, 4:5-b'-difu 
ran (5.8 parts). Amax=590 nm (Dichloromethane). 

EXAMPLE 11 

The procedure of Example 3 was followed except 
that aniline (3.8 parts) was used in place of the 2 
ethylaniline to yield di(4-aminophenyl)acetic acid. 

EXAMPLE 12 

The procedure of Example 2 was followed except 
that di(4-aminophenyl)acetic acid (3.7 parts) was used 
in place of the di(4-amino-5-ethyl-3-methylphenyl)a- 
cetic acid to yield 3-phenyl-7-(4-aminophenyl)-2,6-diox 



7 
o-2,6-dihydrobenzo(1:2-b, 4:5-bdifuran. Amax=605 

EXAMPLE 3 

The procedure of Example 3 was followed except 5 
that 2-methoxyaniline (5.1 parts) was used in place of 
the 2-ethylaniline to yield di(4-amino-3-methoxyphenyl 
Dacetic acid. 

EXAMPLE 14 

The procedure of Example 2 was followed except 
that di(4-amino-3-methoxyphenyl)acetic acid (4.6 parts) 
was used in place of the di(4-amino-5-ethyl-3-methyl 
phenyl)acetic acid to yield 3-phenyl-7-(4-amino-3- 
methoxyphenyl)-2,6-dioxo-2,6-dihydrobenzo.1:2-b, 4:5- 
bdifuran. Amax=600 nm. 

EXAMPLE 1.5 

The procedure of Example 3 was followed except 
that 2-chloroaniline (5.3 parts) was used in place of the 
2-ethylaniline to yield di(4-amino-3-chlorophenyl)a- 
cetic acid. 

O 

15 

20 

EXAMPLE 16 

The procedure of Example 2 was followed except 
that diC4-amino-3-chlorophenyl)acetic acid (4.8 parts) 
was used in place of the di(4-amino-5-ethyl-3-methyl 
phenyl)acetic acid to yield 3-phenyl-7-(4-amino-3- 
chlorophenyl)-2,6-dioxo-2,6-dihydrobenzo.1:2-b, 4:5- 
bdifuran. Amax=570 nm. 

EXAMPLE 17 

The procedure of Example 3 was followed except 
that 2-(n-butyl)aniline (6.2 parts) was used in place of 
the 2-ethylaniline to yield di(4-amino-3-n-butylphenyl- 35 
)acetic acid. 

25 

30 

EXAMPLE 18 

The procedure of Example 2 was followed except 
that di(4-amino-3-n-butylphenyl)acetic acid (5.4 parts) 
was used in place of the di(4-amino-5-ethyl-3-methyl 
phenyl)acetic acid to yield 3-phenyl-7-(4-amino-3-n- 
butylphenyl)-2,6-dioxo-2,6-dihydrobenzo(1:2-b, 4:5- 
bdifuran. Amax=569 inn. 

EXAMPLE 19 

The procedure of Example 3 was followed except 
that N-ethyl-2-n-butylaniline (7.3 parts) was used in 
place of the 2-ethylaniline to yield di(4-(N-ethyl)amino 
3-n-butylphenyl)acetic acid. 

EXAMPLE 2.0 

The procedure of Example 2 was followed except 
that di(4-(N-ethyl)amino-3-n-butylphenyl)acetic acid 
(6.3 parts) was used in place of the di(4-amino-5-ethyl-3- 
methylphenyl)acetic acid-to yield 3-phenyl-7-(4-(N- 
ethyl)amino-3-n-butylphenyl)-2,6-dioxo-2,6-dihydrobr 
nzo1:2-b, 4:5-bdifuran. Amax=625 nm. 

EXAMPLE 21 

The procedure of Example 3 was followed except 
that N,N-diethylaniline (6.2 parts) was used in place of 
the 2-ethylaniline to yield di(4-(N,N-diethyl)amino 
phenyl)acetic acid. 

EXAMPLE 22 

The procedure of Example 2 was followed except 
that di(4-(N,N-diethyl)aminophenyl)acetic acid (5.4 
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parts) was used in place of the di(4-amino-5-ethyl-3- 
methylphenyl)acetic acid to yield 3-phenyl-7-(4-(N,N- 
diethyl)aminophenyl)-2,6-dioxo-2,6-dihydrobenzo-1:2- 
b, 4:5-bdifuran. Amax=664 nm. 

EXAMPLE 23 

The procedure of Example 3 was followed except 
that N,N-dimethylaniline (5.0 parts) was used in place 
of the 2-ethylaniline to yield di(4-(N,N-dimethyl)amino 
phenyl)acetic acid. 

EXAMPLE 24 

The procedure of Example 2 was followed except 
that di(4-(N,N-dimethyl)aminophenyl)acetic acid (4.6 
parts) was used in place of the di(4-amino-5-ethyl-3- 
methylphenyl)acetic acid to yield 3-phenyl-7-(4-(N,N- 
dimethyl)aminophenyl)-2,6-dioxo-2,6-dihydroben 
zo1:2-b, 4:5-bidifuran. Amax=650 nm. 

EXAMPLE 25 

The procedure of Example 4 was followed except 
that 5-hydroxy-2-oxo-3-(4-n-propoxyphenyl)-2,3-dihy 
drobenzofuran (3.9 parts) was used in place of the 5 
hydroxy-2-oxo-3-phenyl-2,3-dihydrobenzofuran to 
yield 3-(4-n-propoxyphenyl)-7-(4-amino-3-ethyl 
phenyl)-2,6-dioxo-2,6-dihydrobenzo(1:2-b, 4:5-bdifu 
ran. Anax=574 nm. 

EXAMPLE 26 

The procedure of Example 2 was followed except 
that 5-hydroxy-2-oxo-3-(4-n-propoxyphenyl)-2,3-dihy 
drobenzofuran (3.9 parts) was used in place of the 5 
hydroxy-2-oxo-3-phenyl-2,3-dihydrobenzofuran to 
yield 3-(4-n-propoxyphenyl)-7-(4-amino-3-ethyl-5- 
methylphenyl)-2,6-dioxo-2,6-dihydrobenzo.1:2-b, 4:5- 
bdifuran. Amax=586 mm. 

EXAMPLE 27 

The procedure of Example 2 was followed except 
that 5-hydroxy-2-oxo-3-(4-propoxyphenyl)-2,3-dihy 
drobenzofuran (3.9 parts) was used in place of the 5 
hydroxy-2-oxo-3-phenyl-2,3-dihydrobenzofuran to 
yield; 3-(4-hydroxyphenyl)-7-(4-amino-3-ethyl-5- 
methylphenyl)-2,6-dioxo-2,6-dihydrobenzo 1:2-b, 4:5- 
bdifuran. Amax=580 nm. 

EXAMPLE 28 

The procedure of Example 2 was followed except 
that 5-hydroxy-2-oxo-3-(3-ethyl-4-hydroxyphenyl)-2,3- 
dihydrobenzofuran (4.2 parts) was used in place of the 
5-hydroxy-2-oxo-3-phenyl-2,3-dihydrobenzofuran to 
yield 3-(3-ethyl-4-hydroxyphenyl)-7-(4-amino-3-ethyl 
5-methylphenyl)-2,6-dioxo-2,6-dihydrobenzo 1:2-b, 
4:5-bidifuran. Anax=584 nm. 

EXAMPLE 29 

The procedure of Example 4 was followed except 
that 5-hydroxy-2-oxo-3-(4-methylphenyl)-2,3-dihy 
drobenzofuran (3.7 parts) was used in place of the 5 
hydroxy-2-oxo-3-phenyl-2,3-dihydrobenzofuran to 
yield 3-(4-methylphenyl)-7-(4-amino-3-ethylphenyl)- 
2,6-dioxo-2,6-dihydrobenzo (1:2-b, 4:5-bidifuran. 
Amax=566 mm. 

EXAMPLE 30 

The procedure of Example 4 was followed except 
that 5-hydroxy-2-oxo-3-(4-ethylphenyl)-2,3-dihy 
drobenzofuran (4.0 parts) was used in place of the 5 
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hydroxy-2-oxo-3-phenyl-2,3-dihydrobenzofuran to 
yield 3-(4-ethylphenyl)-7-(4-amino-3-ethylphenyl)-2,6- 
dioxo-2,6-dihydrobenzo 1:2-b, 4:5-bdifuran. 
Amax=568 nm. 

EXAMPLE 31 

The procedure of Example 4 was followed except 
that 5-hydroxy-2-oxo-3-(4-isopropylphenyl)-2,3-dihy 
drobenzofuran (4.2 parts) was used in place of the 5 
hydroxy-2-oxo-3-phenyl-2,3-dihydrobenzofuran to 
yield 3-(4-isopropylphenyl)-7-(4-amino-3-ethylphenyl)- 
2,6-dioxo-2,6-dihydrobenzo 1:2-b, 4:5-bdifuran. 
Amax=568 it. 

EXAMPLE 32 

The procedure of Example 2 was followed except 
that 5-hydroxy-2-oxo-3-(4-methoxyphenyl)-2,3-dihy 
drobenzofuran (4.0 parts) was used in place of the 5 
hydroxy-2-oxo-3-phenyl-2,3-dihydrobenzofuran to 
yield 3-(4-methoxyphenyl)-7-(4-amino-3-ethyl-5- 
methylphenyl)-2,6-dioxo-2,6-dihydrobenzo (1:2-b, 4:5- 
b'difuran. Nina-584 nm. 

EXAMPLE 33 

The procedure of Example 4 was followed except 
that 5-hydroxy-2-oxo-3-(5-isopropoxyphenyl)-2,3-dihy 
drobenzofuran (4.4 parts) was used in place of the 5 
hydroxy-2-oxo-3-phenyl-2,3-dihydrobenzofuran to 
yield 3-(4-isopropoxyphenyl)-7-(4-amino-3-ethyl 
phenyl)-2,6-dioxo-2,6-dihydrobenzo (1:2-b, 4:5-bdifu 
ran. Amax=576 nm. 

EXAMPLE 34 

The procedure of Example 2 was followed except 
that 5-hydroxy-2-oxo-3-(4-fluorophenyl)-2,3-dihy 
drobenzofuran (3.8 parts) was used in place of the 5 
hydroxy-2-oxo-3-phenyl-2,3-dihydrobenzofuran to 
yield 3-(4-fluorophenyl)-7-(4-amino-3-ethyl-5-methyl 
phenyl)-2,6-dioxo-2,6-dihydrobenzo (1:2-b, 4:5-bdifu 
ran. Nimax=584 nm. 

EXAMPLE 35 

The procedure of Example 2 was followed except 
that 5-hydroxy-2-oxo-3-(4-hydroxy-3,5-dimethyl 
phenyl)-2,3-dihydrobenzofuran (4.0 parts) was used in 
place of the 5-hydroxy-2-oxo-3-phenyl-2,3-dihydroben 
zofuran to yield 3-(4-hydroxy-3,5-dimethylphenyl)-7- 
(4-amino-3-ethyl-5-methylphenyl)-2,6-dioxo-2,6-dihy 
drobenzo (1:2-b, 4:5-bidifuran. Anax=584 nm. 
We claim: 
1. A process for the preparation of a substituted acetic 

acid of the Formula (2): 

O 
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COOH Formula 2 

wherein: 
Y is a radical of the formula (4): 

(...) 
or a radical of the formula (5): 

Formula 4 

Formula 5 

/ \ 
e N 

or a radical of the formula (6): 

A dy 
S 

wherein 
Ring B is unsubstituted or is substituted by from one 

to four further groups; 
Ring C is unsubstituted or is substituted by from one 

to three further groups; 
Ring D is unsubstituted or is substituted by one or 
two further groups; 

Z is -NRR2; 
R1 and R2 are each independently H or are indepen 

dently selected from optionally substituted alkyl, 
alkenyl, cycloalkyl, aralkyl, aryl and heteroaryl; or 

R and R2 together with the nitrogen atom to which 
they are attached form a piperidino or morpholino 
ring; or 

R1 and R2 each independently together with the ni 
trogen to which they are attached and the adjacent 
carbon atom of Ring B form a tetrahydroquinolino 
or julolidino ring; 

by reacting a compound of the Formula (7): 

Formula 6 

Z-Y-H Formula 7 

with glyoxylic acid. 
k k k -k sk 


